donor kidneys, there are exhaustive processes in place at transplant centers that attempt to identify individuals who will benefit from transplantation in order to waitlist them while excluding those individuals who are either unlikely to benefit from transplantation or unlikely to survive long enough to receive a transplant. Transplant evaluations, although protocolized, can be very subjective at times and would benefit from the introduction of an objective measure in the evaluation process. [2] [3] [4] Frailty, a biologic syndrome of decreased reserve and resistance to stressors, is reflective of global health status and is emerging as an important prognostic marker in surgical and transplant patient populations. 5, 6 For example, frailty appears to be associated with postoperative complications including length of stay and mortality. 5, 7 In particular, frailty measured at the time of transplantation has been shown to be associated with a 94% increased risk of delayed graft function and a 61% increased risk of rehospitalization in kidney transplant recipients. 8, 9 However, most of the studies that have measured frailty in transplant recipients have done so after the evaluation process precluding their potential use in that process.
While several groups have studied the impact of frailty and outcomes following kidney transplantation, this measure has yet to be evaluated as a screening tool for whether patients might be good candidates for transplantation. Consequently, there is currently no standardized, validated assessment of functional status, frailty, or physical performance that has been shown to be useful in the evaluation of potential transplant candidates. Additionally, frailty has previously been shown to be associated with prolonged length of stay. 7 As such, we assess the associations between the TUGT and the posttransplant outcomes of waitlist removal, length of stay, and hospital readmission for transplant candidates.
| ME THODS
We conducted a single-center, retrospective cohort study of all TA B L E 2 Characteristics of patients who performed the TUGT as part of their evaluation for kidney transplant at CUMC from 2013-2014, stratified by TUGT times (Short, Average, or Long) (n = 518)
The association between a patient's age at the time of evaluation at CUMC and their TUGT time (n = 518) Bold indicates a significant odds ratio as defined by p < 0.05. *Patient who were transplanted with a living or deceased donor kidney were excluded (n = 246). † Transplanted patients included (n = 272). were not transplanted (8.99 vs 9.79 seconds, P < 0.001). Distribution of TUGT performance varied by age group, with the oldest patients more likely to be categorized into the "long TUGT" group (TUGT >9 seconds) and the youngest patients more likely to be categorized into the "short TUGT" group (TUGT <8 seconds; Table 2 ; Figure 2 ).
| RE SULTS
Additionally, when compared to patients in "short TUGT" group, patients categorized into the "long TUGT" group had a higher average BMI (29.7 vs 27.4, P = 0.023), higher incidence of diabetes (53.6% vs 19.7%, P = 0.001), and higher patient mortality (8.9% vs 1.6%, P = 0.011).
An assessment of short-term outcomes was performed to evaluate the associations between the TUGT and nontransplant waitlist removal and immediate posttransplant parameters (Table 3 ). There was no significant relationship found between TUGT time and probability of waitlist removal. However, age at TUGT was found to be significantly associated with waitlist removal for reasons other than transplant (OR 1.060, P = 0.037). For both living and de- were found to be significant. After adjusting for age at TUGT and EPTS using multivariable logistic regression, TUGT time was not found to be significantly associated with any of the short-term outcomes (Table 4) . Additionally, age at TUGT and EPTS was also not significantly associated with the outcomes of interest.
TA B L E 4
Multivariable logistic regression models illustrating the relationship between TUGT times and short-term outcomes of (i) waitlist removal, (ii) length of stay >7 d, (iii) readmission within 30 d 
| D ISCUSS I ON
Chronic kidney disease is associated with decreased physical activity, low muscle mass, and frailty. [15] [16] [17] [18] [19] [20] [21] Additionally, prior research has demonstrated a relationship between other surrogate markers for poorer overall health status, including higher comorbidity scores, lower serum albumin, and low recipient muscle mass (reflected by lower serum creatinine level prior to transplant) and inferior posttransplant outcomes. [22] [23] [24] Recent studies have also shown that frailty in elderly surgical patients is associated with surgical complications, prolonged length of stay, as well as postoperative mortality for a variety of surgical specialties. 25, 26 Finally, there is a strong association between frailty and 30-day patient mortality, particularly after major surgery. 25, 26 These findings raise the possibility of using an objective assessment of patient frailty status prior to waitlisting for kidney transplantation to provide useful for risk stratification during pretransplant evaluation. risk of hospitalization and mortality posttransplant. 32, 33 Given that frailty is a promising measure, it is likely that a supplementation of frailty measures such as the TUGT coupled with self-reported physical functioning data (SF-36) would provide a more complete picture of overall health status but this would need further study.
Limitations of this study include its single-center design and a focus on the immediate postoperative follow-up period. In addition, we were unable to adjust for comorbidities other than diabetes and hypertension.
A selection bias may also exist since all patients included were waitlisted, and outcomes for patients who were ultimately not waitlisted were unable to be assessed. Additionally, in this study, we lacked an alternative measure of frailty to assess the performance of the TUGT as a measure of patient frailty. Furthermore, the TUGT is a measure obtained months to years prior to transplantation when the patient is first evaluated for waitlisting. Given the time lag between when the TUGT is performed and the time of transplantation, patients may experience different frailty trajectories during this period. Consequently, a frailty assessment tool at the time of evaluation may not be particularly helpful in the decision to waitlist. Nevertheless, an alternative frailty measure assessed at the time of evaluation may be of value if patients are repeatedly tested throughout the duration of their time on the waitlist to determine whether they are deteriorating or whether they continue to be good transplant candidates. Implementing continual assessments in this manner would likely result in decreased disparities in access to transplantation.
In conclusion, after adjusting for age, the TUGT performed at the time of the evaluation was not associated with short-term outcomes including waitlist removal and length of stay following transplantation. Use of the TUGT to assess kidney transplant candidates, therefore, may bias against waitlisting older patients while not actually providing additional prognostic information. While measures of frailty may represent a useful means of risk stratification for patients being evaluated for or undergoing renal transplantation, the TUGT at the time of the initial evaluation does not appear to be able to identify individuals at an increased risk of adverse outcomes.
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